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Chapter  Description 


This  chapter  details  the  requirements  for  the  installation  of  pumps,  caps,  covers,  vents  and  other 
equipment  in  or  connected  to  wells.  This  chapter  also  describes  and  illustrates  various  pump  types  and 
other  equipment  that  are  installed  in  or  connected  to  different  well  types. 

Regulatory  Requirements  -  Equipment  Installation 

Relevant  Sections  -  The  Wells  Regulation 

Installation  of  Equipment  -  Sections  15.2  -15.3 
Ontario      Venting  -  Section  15.1 

Surface  Drainage  -  12.3 
Disinfection  -  Section  15 

Well  Pits  -  Subsections  12(7)  -12(9)  and  Section  14.5 

The  Requirements  -  Plainly  Stated  -  Installing  Equipment 


^L>_        .        The  Wells  Regulation  Provides  the  Following 
Ontario     Exemptions  when  Equipment  is  Installed 


Exemptions  for  Equipment  and  Activities 

Licensing  Requirements  in  the  Ontario  Water  Resources  Act  and  the 
requirements  in  the  Wells  Regulation  do  not  apply  to  any  of  the  following 
activities  that  are  part  of  the  construction  of  a  well: 

•  Inspecting  the  well  using  equipment  that  is  not  left  unattended  in  the  well 

•  Monitoring,  sampling  or  testing  the  well  using  equipment  that: 

o    is  not  used  to  test  the  yield  of  the  well  or  the  aquifer,  and  is  not  left 
unattended  in  the  well;  or 

o    is  not  used  to  test  the  yield  of  the  well  or  the  aquifer,  and  was  previously 
installed  in  the  well. 

•  Installing  equipment  for  monitoring,  sampling  or  testing  a  test  hole  or 
dewatering  well,  unless  the: 

o    installation  of  the  equipment  involves  an  alteration  of  the  well,  other  than 
notching  the  top  of  the  casing;  or 

o    equipment  is  used  to  test  the  yield  of  the  well  or  the  aquifer. 


However,  all  equipment  installed  in  a  well  must  not  cause  or  have  the 
potential  to  cause  impairment  to  the  water  in  the  well  or  the  groundwater 
as  required  under  subsection  30(1)  of  the  Ontario  Water  Resources  Act. 
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Regulatory  Requirements  -  Equipment  Installation 


The  Wells  Regulation  Requires  the  Following  when  Installing 
Equipment 

Equipment  in  a  Well 

Any  equipment  installed  in  a  well  must  be  clean. 
Connections  to  Drilled  Wells 

If  a  connection  to  the  casing  of  a  drilled  well  is  made  below  the  ground  surface,  a 
well  seal  or  pitless  adapter  must  be  used  and  the  connection  must  be  made 
watertight. 

Pitless  units,  which  consist  of  a  pitless  adapter  and  casing,  are  also  an  acceptable 
method  to  connect  pumping  equipment  to  drilled  wells. 

A  cutting  torch  must  not  be  used  to  make  an  opening  in  the  casing  wall  when 
installing  a  pitless  adapter. 

Connections  to  Wells  Other  than  Drilled  Wells 

Any  below  ground  connection  to  the  casing  of  a  well,  must  be  made  watertight 
with  durable  bonding  material. 

Excavation  Beside  the  Casing 

Any  outside  excavation  created  when  making  a  below  ground  connection  to  the 
casing  of  a  well  must  be  filled  with  suitable  sealant  extending  from  the  casing  a 
minimum  distance  outward  of  20cm  (8")  and  extending  from  the  bottom  of  the 
excavation  to  within  20cm  (8")  of  the  ground  surface. 

Venting-  General 

If  a  new  well  is  constructed  by  any  method,  the  well  must  be  vented  to  the 
outside  atmosphere  so  that  all  gases  can  be  safely  dispersed 

Venting  -  Pump  Installation 

If  a  pump  is  installed  in  a  drilled  well: 

•  An  air  vent  must  be  installed  with  a  minimum  inside  diameter  of: 

o    0.3  cm,  (0.11")  if  the  inside  diameter  of  the  casing  is  less  than  12.7  cm 
(5"),  or 

o    1.2  cm,  (0.48")  if  the  inside  diameter  of  the  casing  is  12.7  cm  (5")  or  more. 

•  The  air  vent  must  be  long  enough  to  extend  above  the  covering  of  the  well  pit, 
if  a  well  pit  exists,  or  extends  above  the  ground  surface  at  least  40  cm  (16")  at 
a  distance  sufficient  to  prevent  the  entry  of  flood  water  from  any  anticipated 
flooding  in  the  area,  if  no  well  pit  exists,  and 

•  The  open  end  of  the  air  vent  must  be  shielded  and  screened  to  prevent  the 
entry  of  any  materials  into  the  well. 

Venting  Air  Line  in  Well  Pit 

•  The  vent  requirements  of  pump  installation  for  a  drilled  well  do  not  apply  to 
a  well  with  a  well  pit  if  there  is  no  potential  hazard  from  natural  gas  or  any 
other  gas.  However,  an  air  vent  line  must  be  installed  on  a  new  drilled  well 
in  a  new  well  pit  (only  allowed  if  created  by  diamond  drilling  equipment  in 
connection  with  mineral  exploration)  and  must  extend  above  the  cover  of  the 
well  pit  (see  Pump  Installation  for  a  Drilled  Well  in  this  chapter  and  Well 
Pits,  below). 


Water  Supply  Wells  -  Requirements  and  Best  Management  Practices 


7 


Regulatory  Requirements  -  Equipment  Installation 


9.  Equipment  Installation 


Covering  the  Well 
Dug  or  Bored 

The  top  of  the  casing  of  a  well  that  is  constructed  by  digging  or  boring  must  be 
covered  with  a  solid,  watertight  well  cover,  so  that  surface  water  and  other 
foreign  materials  can  not  enter  into  the  well. 

Drilled  or  Other 

The  top  of  the  casing  of  a  well  that  is  not  constructed  by  digging  or  boring  must 
be  sealed  with  a  commercially  manufactured  vermin-proof  well  cap  (this  includes 
a  properly  installed  and  sealed  sanitary  well  seal  and  a  watertight  and  airtight 
well  cap  for  a  point  well). 

Alternative  to  a  Well  Cover 

The  cover  or  seal  above  is  not  required  if  all  of  the  following  criteria  are  met: 

•  A  floor  has  been  constructed  around  or  adjacent  to  the  casing  of  the  well, 

•  A  pump  (includes  associated  equipment  such  as  water  lines)  is  installed 
above  or  adjacent  to  the  well, 

•  The  top  of  the  casing  is  shielded  to  prevent  entry  of  any  material  that  may 
impair  the  quality  of  the  water  in  the  well,  and 

•  The  casing  of  the  well  is  extended  to  at  least  15  cm  (6")  above  the  floor. 

The  installation  of  a  well  cap  or  watertight  well  cover  is  considered  a 
"minor  alteration"  to  a  well. 


Disinfection: 

•    As  soon  as  possible  after  the  construction  or  installation  is  complete,  the 
water  in  the  well  must  be  dosed  to  a  concentration  of  not  less  than  50 
milligrams  per  litre  and  not  more  than  200  milligrams  per  litre  of  free 
chlorine  (See  Chapter  8:  Well  Disinfection  for  further  details). 


The  requirements  for  casing  height  for  new  wells  are  provided  in  the  "Plainly 
Stated"  section  of  Chapter  7:  Completing  the  Wells  Structure  and  the 
requirements  for  not  reducing  a  casing  above  the  ground  surface  are  provided 
in  the  "Plainly  Stated"  section  of  Chapter  11:  Maintenance  &  Repair. 
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Well  Pits 

A  new  well  must  not  be  constructed  with  a  well  pit,  and  a  well  pit  must  not  be 
added  to  an  existing  well,  at  any  location  unless  a  new  or  existing  well  was 
created  by  diamond  drilling  equipment  in  connection  with  mineral  exploration. 

The  Following  Requirements  Apply  to  a  New  Well  Pit  for  a  New  or 
Existing  Well  Created  by  Diamond  Drilling  Equipment  in  Connection 
with  Mineral  Exploration 

Walls  (or  Casing) 

The  walls  of  the  well  pit  are  considered  casing. 

The  casing  requirements  found  in  Chapter  5:  Constructing  and  Casing  the  Well 
and  Chapter  7:  Completing  the  Wells  Structure  of  this  manual  must  apply  to  the 
sides  of  a  well  pit  including  the  top  of  the  casing  being  at  least  40  cm  (18")  above 
the  highest  point  on  the  ground  surface  within  3  m  (10')  radially  from  the  outside 
of  the  well  pit's  casing. 

Surface  drainage  must  not  collect  or  pond  in  the  vicinity  of  the  well  pit's  casing. 
Well  Pit  Floor 

The  floor  of  the  well  pit  must  be  covered  with  at  least  10  cm  (4")  of  suitable 
sealant  that  is  capable  of  supporting  the  weight  of  a  person. 

Creating  and  Filling  the  new  Well  Pit's  Annular  Space 

The  person  constructing  the  well  must  ensure  that  the  entire  well  pit,  from  the 
bottom  of  the  well  pit  to  the  ground  surface,  is  constructed  with  a  diameter  that 
is  at  least  7.6  cm  (3")  greater  than  the  outside  diameter  of  the  well  pit's  walls  (or 
casing). 

The  person  constructing  the  well  must  ensure  that  any  annular  space  outside  the 
well  pit's  casing  is  filled,  from  the  bottom  of  the  well  pit  to  the  ground  surface, 
with  suitable  sealant. 

The  sealant  must  provide  the  appropriate  structural  strength  to  support  the 
weight  of  persons  and  vehicles  that  may  move  over  the  area  after  it  is  filled. 

If  the  sealant  contains  cement: 

•  It  must  be  allowed  to  set  according  to  the  manufacturer's  specifications  or  for 
12  hours,  whichever  is  longer,  and 

•  If,  after  setting,  the  sealant  has  settled  or  subsided,  it  must  be  topped  up  to 
the  ground  surface. 

Cover/Seal  for  a  Well  Located  in  a  New  Well  Pit 

The  top  of  the  casing  of  the  diamond  drilled  well  in  the  new  well  pit  must  be: 

•  at  least  40  cm  above  the  floor  of  the  well  pit,  and 

•  sealed  with  a  commercially  manufactured  sanitary  seal.  An  air  vent  must  be 
provided  from  the  seal  to  above  the  covering  of  the  well  pit  (see  the  section 
titled:  "Venting  Air  Line  in  Well  Pit,"  on  page  7  of  this  chapter,  for  further 
information). 
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Well  Pit  Cover 

The  top  of  the  well  pit  must  be  covered  with  a  solid,  watertight  cover. 

The  well  pit  cover  must  be  sufficiently  sealed  to  prevent  the  entry  of  surface 
water  and  other  foreign  materials  including  insects,  animals  and  persons. 

The  cover  on  the  well  pit  must  be  fastened  to  the  sides  of  the  well  pit  in  a 
manner  that  will  make  it  difficult  for  children  to  remove  the  well  pit  cover. 

Keeping  the  Well  Pit  Dry 

The  well  pit  must  be  kept  dry  by  means  of  a  sump  pump  unless  the  water  table  is 
substantially  lower  than  the  floor  of  the  well  pit 

If  the  water  table  is  substantially  lower  than  the  floor  of  the  well  pit,  the  well  pit 
may  be  kept  dry  by  means  of  a  drainage  pipe  from  the  well  pit  that: 

•  Has  a  one-way  valve  to  allow  water  to  discharge  from  the  pit  but  prevents 
surface  water  and  other  foreign  materials,  including  insects,  animals  and 
persons,  from  entering  the  well  pit, 

•  Passes  through  the  layer  of  sealant,  and 

•  Allows  water  to  discharge  near  the  perimeter  of  the  well  pit. 

Venting  the  Well  Through  the  Well  Pit 

See  "Venting  Air  Line  in  Well  Pit"  on  page  7  for  further  information. 
Surface  Drainage: 

•  The  mounding  of  the  ground  surface  beside  the  well  must  be  done  so  that 
surface  drainage  does  not  pond  or  collect  in  the  vicinity  of  the  well. 
Additional  information  on  surface  drainage  can  be  found  in  Chapter  7: 
Completing  the  Wells  Structure. 


Relevant  Sections  -  Additional  Regulations  or  Legislation 

Ontario  Regulation  164/99  as  amended  (Electrical  Safety  Code)  made  under  the  Electricity  Act,  1998. 
S.O.  1998.  Chapter  15,  Schedule  A; 

Ontario  Regulation  632/05  as  amended  (Confined  Spaces)  made  under  the  Occupational  Health  and 
Safety  Act,  R.S.O.  1990,  Chapter  0.1; 

Ontario  Regulation  213/91  as  amended  (Construction  Projects)  made  under  the  Occupational  Health  and 
Safety  Act,  R.S.O.  1990,  Chapter  0.1; 

Relevant  Guidance  Documents 

Fleming  College.  2008.  Manual  for  Continuing  Education  Course  Safety  (for  Ontario  Well  Technicians). 

WSC  PAS-97(04)  -  "WSC  Performance  Standards  and  Recommended  Installation  Procedures  for  Sanitary 
Water  Well  Pitless  Adapters,  Pitless  Units,  and  Well  Caps."  Water  System  Council,  Washington  DC. 
http://www.watersystemscouncil.org/ 
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Figure  9-1:  Relevant  Sections  of  Well  Record  -  Logistics 


Confirms  that  the  well  record  is 
for  the  well  being  worked  on 


^Ontario 

□  ■HM  □ 


hail*             Ihntut  ILN..U 

1 1 1 1 1 1 1 

Jin-l.  1  i 

r  i't'  "r* 

i    rrm  1 1 1 

iiilih 

Well  Tag  No.  (Place  Sticker  and/or  Print  Below) 


I  P-ni-ail  Ai 


Helps  find  the  well  on  the  property 


Map  of  Well  Location 


Please  provide  a  map  below  following  instructions  on  the  back. 


Well  Contractor  and  Well  Technician  Information 


Business  Name  of  Well  Contractor 

I 


Business  AcoYess  (Street  Number/ Name) 


Postal  Code         Business  E-mail  Aod/ess, 


Bus. Telephone  No.  (inc.  area  code) 


Well  Technician's  L  cerce  No 


Name  of  Weil  Technician  (Last  Name,  Firs?  Name) 


Signature  of  Technician  and/or  Contractor  [ 


Identifies  the  well  contractor 
and  provides  contact 
information  in  the  event  that 
additional  information  is 
needed. 
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Figure  9-2:  Relevant  Sections  of  Well  Record  -  Construction 


Well  Casing: 

•  Important  for  clearance  (i.e.  well  diameter)  with 
down  hole  components  (e.g.  submersible  pump) 

•  Identifies  where  casing  ends  or  open  hole 
starts/ends 


^Ontario  ".rc££™w 


17171 1  ITTTTmTm  1 

Tii  1 1  iTTi  i  1 1 


1  1  ■ 


1 1  1 1 1  1 1 1 1 1 


i  i  1 1  1 1 1 


i  i  1 1  1 1 1 


Water  Details: 

•  Identifies  location  of  groundwater 
intersected  by  the  well 

•  Identifies  gas  that  could  affect 
pumping  and  cause  problems  or 
hazards  in  the  water  distribution 
system  and  well  site 

•  Provides  general  remarks  on  the 
quality  of  water  observed 


Construction  Record  -  Casing 

Inside 
Diameter 

(cm/in) 

Open  Hole  OR  Material 
(Galvanized,  Fibreglass, 
Concrete,  Plastic,  Steel) 

Wall 
Thickness 

(cm An) 

Depth 
From 

(mm) 
To 

^/^0^00      Construction  Record  -  Screen  ^^^^ 

Diameter 

(cm/in) 

Materia] 
(Plastic,  Galvanized,  Steel) 

Slot  No.. 

Depth 
From 

{mfft) 
To 

Well  Screen: 

•  Identifies  if  a  well  screen  is  present  and  its  length,  slot  size  and 
depth 

•  Helps  ensure  that  the  pump  intake  is  installed  above  the  top  of 
the  well  screen 


Water  Details 

^fater  found  at  Depth 
(mM)  DGas 

Kind  of  Water:  □  Fresh  □  Untested 
□  Other,  specify 

Water  found  at  Depth 

(mM)  DGas 

Kind  of  Water:  □  Fresh  □  Untested 
^Other,  specify 

^(ater  found  at  Depth 
^tej/ftj  DGas 

Kind  of  Water:  □  Fresh  □  Untested 
^Other,  specify 
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Figure  9-3:  Relevant  Sections  of  Well  Record  -  Results  of  Well  Yield  Testing 
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•  Indicates  if  there  is 
particulate  such  as  sand  or  silt 
in  the  well. 

•  If  particulate  is  present  then 
take  appropriate  measures  to 
remove  it  from  the  water 
distribution  system  and  install 
appropriate  pumping  equipment 
for  these  conditions. 

B  —  If  Flowing  Give  Rate  (see  Chapter 
12:  Flowing  Wells  for  additional 
details  on  equipment  installation 
in  flowing  wells): 

•  If  flowing  conditions  are  encountered  during  construction: 

o  The  person  constructing  the  well  must  install  an  appropriate  device  to  control  the  discharge 
of  water. 

o  The  person  installing  equipment  in  the  well  should  ensure  that  the  device  installed  to  control 
the  discharge  remains  intact  or  is  properly  re-installed  after  equipment  installation. 

C  -  Recommended  Pumping  Rate: 

•  Indicates  recommended  yield  to  determine  appropriate  pump  size. 
Well  Production: 

•  Do  not  use  this  value  to  size  the  pump  as  it  may  result  in  the  well  producing  sand  (e.g.  well 
produces  29  GPM  but  only  sand  free  at  7  GPM). 


D 


E  —  Drawdown/Recovery  Columns: 

•  Assists  in  the  determination  of  the  well's  efficiency,  appropriate  pump  size  and  intake  elevation. 
F  —  If  Pumping  Discontinued,  Give  Reasons: 

•  Indicates  reason  pumping  did  not  last  one  hour.  The  reasons  may  indicate  that  the  test  may  be 
suspect  or  the  well  may  be  low  yielding. 

G  —  Pump  Intake  Set  At: 

•  Indicates  the  elevation  of  the  pump  intake  during  the  test. 
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9.  Equipment  Installation 


H  -  Final  Water  Level: 

•  Measured  at  the  end  of  the  pumping  test  and  can  be  used  to  determine  the  appropriate  pump  size 
and  location. 

I  —  Recommended  Pump  Depth: 

•  Values  and  locations  are  estimated  by  person  constructing  the  well  based  on  the  results  of  the 
yield  test. 

•  The  installer  should  consider  all  of  the  information  from  the  well  yield  test  when  determining 
appropriate  pump  size,  pump  rate  and  intake  location. 
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Key  Concepts 


Key  Concepts 


What  to  Consider  When  Installing  Equipment 

It  is  important  to  consider  the  protection  of  health,  safety  and  the  environment  when  installing 
equipment.  The  following  requirements  are  relevant  to  the  installation  of  equipment: 

•  Anything  that  is  put  into  the  well  must  not  impair  the  quality  of  the  water 

•  The  sanitary  well  seal,  cover  or  cap  must  be  properly  secured  on  the  top  of  the  well 

•  There  must  be  no  points  of  entry  to  allow  contamination  (e.g.  chemicals,  small  animals,  etc.)  into 
the  well 

•  Any  space  around  the  waterline  through  the  casing  or  through  the  top  of  the  casing  must  be 
properly  sealed 

•  The  final  grade  of  the  ground  surface  must  allow  for  the  proper  height  of  casing  and  must  not 
allow  ponding  of  water  in  the  vicinity  of  the  well. 

Connections  to  Wells 

Connections  may  be  required  for  a  well  to  function  properly.  Connections  can  be  made  above  and  below 
the  ground  surface  to  accommodate  waterlines  or  instrumentation  to  enter  a  well.  Connections  below  the 
ground  surface  must  be  made  watertight  to  avoid  contamination  of  both  the  well  and  the  aquifer. 

Venting 

The  purpose  of  the  vent  is  to  allow  the  well  to  breathe,  which  allows  equalizing  pressures  (i.e.  when  water 
is  drawn  out,  air  goes  in  so  the  column  of  water  is  at  atmospheric  pressure  at  all  times)  and  the  safe 
venting  of  natural  and  other  gases  to  the  outside  atmosphere. 

Well  Caps  and  Covers 

Proper  covering  of  the  well  prevents  the  entry  of  foreign  materials  into  the  groundwater. 

Securing  the  well  is  a  safeguard  against  unauthorized  entry  into  the  well,  vandalism  or  tampering. 
Securing  the  well  includes  ensuring  that  the  well  cap,  seal  or  cover  is  on  properly  and  may  include  the  use 
of  a  protective  cover  with  locking  cap,  barriers  or  fences.  For  information  on  securing  the  well  refer  to 
Chapter  7:  Completing  the  Wells  Structure. 

Casing  Height  &  Mounding 

The  purpose  of  the  minimum  casing  height  is  to  prevent  water  from  entering  the  well  and  to  allow  for 
venting.  The  purpose  of  mounding  is  to  reduce  the  risk  of  surface  water  runoff  ponding  in  the  vicinity  of 
the  well  and  infiltrating  into  the  well. 

When  installing  or  connecting  equipment,  it  is  important  that  the  minimum  casing  height  be  maintained 
and  that  the  mounding  around  the  well  be  restored  if  it  has  been  disturbed. 
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9.  Equipment  Installation 


Well  Pits 


Well  pits  are  an  enclosed  structure,  located  at  and  below  the  ground  surface  that  houses  the  top  of  the 
well  and  any  associated  pumping  equipment.  The  top  of  the  well  casing  extends  out  of  the  floor  of  the 
well  pit. 

Well  pits  are  usually  installed  at  or  near  the  time  of  pump  and  associated  equipment  installation  in  the 
well. 


The  safety  manual  from  the  well  drilling  continuing  education  course  provides  details  regarding  safety 
when  excavating  or  working  in  trenches  and  confined  spaces,  along  with  precautions  for  working  with  or 
around  electrical  lines.  This  manual  is  available  from  Sir  Sanford  Fleming  College  (see  the  "Resources" 
section).  It  is  recommended  that  these  guidelines  be  reviewed  prior  to  taking  on  any  related  tasks. 
Failure  to  be  aware  of  the  surroundings  and  follow  appropriate  safety  procedures  could  result  in  serious 
injury  or  death. 


•  Inspecting  the  well  using  equipment  that  is  not  left  unattended  in  the  well. 

•  Monitoring,  sampling  or  testing  the  well  using  equipment  that: 

•    is  not  used  to  test  the  yield  of  the  well  or  the  aquifer,  and  is  not  left  unattended  in  the  well;  or 


•    Installing  equipment  for  monitoring,  sampling  or  testing  a  test  hole  or  dewatering  well,  unless: 

o  the  installation  of  the  equipment  involves  an  alteration  of  the  well,  other  than  notching 
the  top  of  the  casing;  or 

o  the  equipment  is  used  to  test  the  yield  of  the  well  or  the  aquifer. 


Health  and  Safety  Considerations  -  Trenches, 
Confined  Spaces  and  Electrical 


Installing  Pumping  and  other  Equipment 


o  is  not  used  to  test  the  yield  of  the  well  or  the  aquifer,  and  was  previously  installed  in  the 
well. 


Except  for  the  above  activities,  any  equipment  installed  in  a  well  must  be 
clean  as  required  by  the  Wells  Regulation.  Despite  the  exemption  from  the 
Ontario     regulatory  requirements,  all  equipment  installed  a  well  must  not  cause  or 
have  the  potential  to  cause  impairment  to  the  water  in  the  well  or  the 
groundwater  (under  subsection  30(1)  of  the  Ontario  Water  Resources  Act) 
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Best  Management  Practice  -  Installing  Equipment 

Anyone  constructing  a  new  well  or  working  on  an  existing  well  should: 

•  Install  new  parts,  devices  and  materials  in  drinking  water  wells  that  are 
certified  to  meet  the  National  Sanitation  Foundation  (NSF)  International 
Standard  61  Drinking  Water  System  Components  -  Health  Effects  1. 
Verify  the  components  are  certified  by  searching  on  the  NSF  61  Products 
and  Services  Database  (http://www.nsf.org/Certified/PwsComponents) 
and  by  looking  for  the  NFS  logo  on  the  equipment. 

•  Install  parts,  devices  and  materials  that  are  suitable  for  the  particular 
type  of  environment  and  well. 

•  Clean  the  equipment  with  chlorinated  water  as  suggested  by  AWWA 
C654  standard  titled  Disinfection  of  Wells  or  the  Michigan's  Water  Well 
Disinfection  Manual  if  necessary. 

•  Ensure  parts  are  installed  to  the  manufacturer's  specifications. 


Best  Management  Practice  -  Have  Well  Record  on  Hand 

Y-*d£     ^e  Person  installing  the  pump  should  have  the  well  record  and  the 

information  on  Figures  9-1  to  9-3  available  any  time  pump  work  or  other 
equipment  installation  is  carried  out  on  a  well. 


1  NSF  International  Standard/American  National  Standard  61,  2008.  "Water  Treatment  and  Distribution  Systems  -  Health  Effects"  NSF 
International,  Ann  Arbor,  MI  2008. 
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9.  Equipment  Installation 


Pump  Terms  &  Facts 

A  water  well  pump  is  designed  to  move  water  by  a  physical  or  mechanical  action. 


Pump  includes  associated  pumping  equipment 


Horsepower  of  the  pump,  outlet  pressure  in  metres  (or  feet)  of  head,  rate  of  water  flow  and  inlet  suction  in 
metres  (or  feet)  of  head  are  key  factors  in  selecting  a  pump.  The  head  is  considered  the  height  the  pump 
can  raise  a  column  of  water  at  atmospheric  pressure.  Pressure  is  the  amount  of  force  acting  on  a  unit 
area.  Two  units  that  may  be  used  to  describe  pressure  are  psi  (pounds  force  per  square  inch),  and  kPa 
(Kilopascals). 

To  select  the  type  of  pump,  a  system  curve  graph  is  created  describing  the  relationship  between  the 
system's  head  and  flow  rate.  Also  a  pump  performance  curve  graph  is  created  describing  the  relationship 
between  the  head  versus  the  flow  rate  of  the  pump.  By  combining  the  two  graphs,  the  pump  type, 
horsepower  and  best  operating  system  can  be  selected.  Further  information  on  pump  selection  may  be 
found  in  Groundwater  and  Wells,  Third  Edition,  2007. 2 

Table  9-1  provides  common  acronyms  for  flow  rate  and  head  parameters  used  in  the  installation  of  pumps 
and  associated  equipment.  Table  9-2  on  the  next  page  provides  pressure  to  head  conversions  used  in 
pump  selection. 


Table  9-1:  Acronyms  for  Head  and  Rate 


Acronym 

Term 

m  of  head 

Metres  of  head  above  pump  intake 

'  of  head 

Feet  of  Head  above  pump  intake 

TDH 

Total  Dynamic  Head 
=  Service  pressure  +  pumping  level  +  elevation  +  friction  loss 

LPH 

Litres  per  Hour 

LPM 

Litres  per  Minute 

GPH 

Gallons  per  Hour 

GPM 

Gallons  per  Minute 

2  Sterrett,  Robert  J.  2007.  Groundwater  and  Wells;  Third  Edition.  Johnson  Screens/a  Weatherford  Company.  New  Brighton,  MN. 
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Installing  Pumping  and  other  Equipment 


Table  9-2:  Pressure  to  Head  Conversions  Used  in  Pump  Selection 


PSI 

(pounds/square  inch) 

kPa 
(kilopascals) 

Conversion  between  units 

-i  "DOT          f*  fYUTD^ 

lkra  -  U.145rbl 

Pressure  of  a  column  of  water 

=  head  in  meters  x  1.422 
(lm  oi  head  —  1AZZ  rbl) 

=  head  in  meters  x  9.807 
(lm  oi  head  —  9.807  kra) 

=  head  in  feet  x  0.432 
(1'  of  head  =  0.432  PSI) 

=  head  in  feet  x  2.989 
(1'  of  head  =  2.989  kPa) 

Metres  of  head  of  a  column  of 
water  per  unit  of  pressure 

=  pressure  (PSI)  x  0.703 
(1  PSI  =  0.703  m  of  head) 

=  pressure  (kPa)  x  0.102 
(lkPa  =  0.102  m  of  head) 

Feet  of  head  of  a  column  of 
water  per  unit  of  pressure 

=  pressure  (PSI)  x  2.31 
(1  PSI  =  2.31'  of  head) 

=  pressure  (kPa)  x  0.335 

("ahead  of  lkPa  =  0.335'  of 
head) 

Distance  column  of  water 
raised  per  unit  of  pressure 

1  PSI  will  raise  a  column  of  water  0.703  m 
(2.31');  regardless  of  the  column's  diameter. 

lkPa  will  raise  a  column  of 

water  0.1  m  (0.335'); 
regardless  of  the  column's 
diameter. 

Atmospheric  Pressure  and 
Head  at  sea  level 

14.7PSI  * 
(14.7  PSI  x  0.703=10.34  m  of  head) 
(14.7  PSI  x  2.31  =  33.95  ft  of  head) 

101.35kPa  * 

(101.35kPax  0.102  = 
10.34m  of  head) 

(101.35kPa  x0.335  =  33.95 
ft  of  head) 

*  This  pressure  will  maintain  a  column  of  water  10.34  m  (33.9')  high  when 
the  normal  pressure  in  the  column  is  relieved  by  the  creation  of  a  vacuum. 

This  is  the  theoretical  distance  that  water  may  be  drawn  by  suction.  In 
practice,  however,  centrifugal  (suction)  pumps  should  not  be  placed  over  6 
m  (20')  to  7.6  m  (25')  above  the  water  supply  and  nearer  if  possible. 
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9.  Equipment  Installation 


The  volume  and  weight  of  water  are  other  considerations  when  selecting  a  pump.  The  following  are  a  few 
common  facts  related  to  the  volume  and  weight  of  water  when  installing  a  pump  in  a  well: 

•  An  Imperial  gallon  of  fresh  water  weighs  4.5  kg  (lOlbs). 

•  One  litre  of  fresh  water  weighs  1  kg  (2.21bs). 

•  A  cubic  foot  of  water  contains  0.028  cubic  metres,  7.48  US  gallons,  or  6.24  Imperial  gallons;  and 
weighs  28.3kg  (62.4  lbs). 

•  A  cubic  metre  of  water  contains  265  US  gallons  or  220  Imperial  gallons. 

•  Volume  of  water  per  metre  (or  foot)  in  some  wells: 

o  10.8  cm  (4.25")  inside  diameter  contains  9.2  litres  per  metre  (0.61  gallons  per  foot) 

o  13.3  cm  (5.25")  inside  diameter  contains  13.9  litres  per  metre  (0.94  gallons  per  foot) 

o  15.9  cm  (6.25")  inside  diameter  contains  19.9  litres  per  metre  (1.33  gallons  per  foot) 

o  0.91  m  (3')  diameter  bored  or  dug  well  contains  656.1  litres  per  metre  (44.0  gallons  per  foot) 

Pump  Types 

The  major  pump  types  that  are  typically  installed  in  wells  are: 

•  Centrifugal  pumps 

•  Jet  pumps  -  shallow  and  deep 

•  Submersible  pumps 

•  Variable  speed  constant  pressure  pumps 

•  Deep  well  turbine  pumps 

•  Vertical  turbine  pumps 

Table  9-3  provides  details  for  the  advantages,  disadvantages,  general  capabilities  and  applicable  well 
types  for  these  pumps. 


20 


Water  Supply  Wells  -  Requirements  and  Best  Management  Practices 


9.  Equipment  Installation 
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Table  9-3:  Advantages,  Disadvantages  and  Applicable  Well  Types  for  Various  Pumps 


Pump 
Type 

Advantages 

Disadvantages 

Average 
Pumping  Level 
Capability 

Applicable  Well 
Type(s) 

Centrifugal 
Pump 

•  Generally  produce  high  volumes  of 

Wdltil 

•  Depending  on  impeller  design  can  also 
pass  some  small  solids 

•  Simple  design  -  no  jet  is  used 

•  Great  for  irrigation  and  dewatering 
situations  because  of  the  volumes  they 
can  move 

•  Only  effective  to  a  6m  (20')  lift  or 
less 

•  Requires  a  pressure  tank  to 
maintain  pressure 

•   Up  to  6  m  (20') 

•  Shallow  Wells 

•  Irrigation  ponds 

•  Dewatering  (i.e. 
sump  holes) 

Jet  Pump 

•  Low  Cost 

•  Higher  volume  capacity  at  low  total 
head 

•  Shallow  well  jet  can  be  converted  to 
deep  well  jet 

•  Higher  pressure  can  be  acquired  with 
multi-stage  units 

•  Can  be  offset  from  well 

•  Easy  to  handle,  service  and  very 
reliable  because  they  have  only  one 
moving  part,  the  impeller,  which  is 
directly  connected  to  the  motor 

•  Require  very  little  maintenance  and 
have  a  reasonable  operating  life 
considering  the  workload 

•  Deep  well  jet  can  be  modified  to  adapt 
to  low  producing  wells 

•  Can  be  noisy  and  vibrate 

•  Cannot  operate  with  air  or  gas  in 
system 

•  Difficult  to  prime  if  there  is  a  leak 
in  the  line  or  if  it  is  not  level 

•  Requires  two  lines  for  deep  well  jet 

•  Easily  damaged  by  particulate 
(sandy  water) 

•  As  the  vertical  distance  between  the 
pump  and  water  increases,  the 
volume  produced  decreases 

•  Limited  depths  of  operation  and 
discharge  pressures 

•  A  control  valve  is  needed  on  the 
outlet  of  the  pump  to  provide  a 
minimum  back  pressure  of  138  kPa 
(20  PSI)  for  efficient  jet  operation 

•  Requires  a  pressure  tank  to 
maintain  pressure 

•  Shallow  well  jet 
pump  up  to  7.6  m 

(25') 

•  Deep  well  jet 
pump  up  to  30  m 
(100')  or  deeper 
using  multi-stage 
systems 

•   All  well  types 
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Pump 
Type 

Advantages 

Disadvantages 

Average 
Pumping  Level 
Capability 

Applicable  Well 
Type(s) 

Submersible 
Pumps 

•  Has  an  excellent  range  in  capacity  and 
pressure  because  it  pushes  rather  than 
draws  water 

•  Can  be  designed  for  large  production 
well  needs 

•  Long  lines  cause  few  problems 

•  Constant  capacity 

•  Can  be  used  for  shallow  or  deep  well 

•  Typically  will  not  freeze 

•  Can  be  installed  in  wells  10  cm  (4")  or 
larger  in  diameter 

•  More  efficient  than  any  other  type  of 
pump  (i.e.,  high  volumes  and  high 
pressure)  with  minimum  horsepower 

•  Silent  running  and  low  maintenance 

•  Control  box  with  electrical  components 
located  in  building 

•  Simple  installation 

•  Requires  only  one  drop  pipe 
(waterline) 

•  Loss  of  prime  can  cause  damage  to 
pump  unless  it  is  installed  with  low 
pressure  protection  devices  (e.g. 
flow  control  valve,  low  water 
pressure  switch  and  pump  tech 
protection  device) 

•  Higher  installation  cost  and  initial 
investment 

•  Not  always  easy  to  service  and  may 
be  more  expensive 

•  Sand  in  water  will  cause  pump 
parts  to  wear 

•  If  the  pump  intake  screen  becomes 
encrusted  and  flow  is  impaired  the 
pump  may  be  damaged  due  to 
cavitation 

•  ^A^pll  m ncit  hp  fypp  frnm  nhcifynpfinnci 

VV  C±±  llltlOli   IL/C5  -L-L           11              UUO  L  X  U.V^lilUllij 

•  May  be  subject  to  failure  due  to 
lightening  strikes 

•  Requires  a  pressure  tank  to 
maintain  pressure 

•    Up  to  305  m 

(1,000') 

•  Most  drilled  and 
larger  diameter 
wells 

•  Not  for  point  wells 

•  Typically  not  for 
narrow  diameter 
wells  constructed 
with  diamond 
drilling  equipment 
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Pump 
Type 

Advantages 

Disadvantages 

Average 
Pumping  Level 
Capability 

Applicable  Well 
Type(s) 

Variable 

Speed 

Constant 

Pressure 

Pumps 

(Can  be 
submersible 
or  jet 
pumps) 

•  All  the  advantages  of  submersible 
pumps  or  jet  pumps,  depending  on  the 
type,  as  well  as  the  following 

•  No  water  pressure  fluctuation  issues 
and  thus,  provides  water  at  a  constant 
pressure 

•  Extra  electrical  consumption  savings 

•  Saves  space  by  using  small  pressure 
tanks 

•  Easy  servicing 

•  User  friendly  control  unit 

•  Easy  to  size  and  set  up 

•  No  separate  starter  box 

•  In  rare  cases,  an  existing  pumping 
system  can  be  modified  to  make  it  a 
constant  pressure  pump 

•  All  the  disadvantages  of 
submersible  pumps  or  jet  pumps, 
depending  on  the  type,  as  well  as 
the  following 

•  Sensors  (depending  on  design)  can 
be  adversely  affected  by  waters  with 
high  mineral  content 

•  In  times  of  electrical  outages  there 
is  very  little  water  available  as  the 
pressure  tanks  are  generally  much 
smaller  than  on  other  systems 

•   Up  to  305  m 

(1,000') 

•   Same  as 

submersible  pump 
or  jet  pumps, 
depending  on  the 
type 

Vertical 
Turbine 
Pump 

•    High  capacity  and  pressure 

*  Requires  pump 

•  Harder  to  service  pump  than 
submersible  pump 

•   Up  to  305  m 

(1,000') 

•   Large  diameter 
drilled  wells 
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9.  Equipment  Installation 
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Graphics  of  Installed  Pumps 


Graphics  of  Installed  Pumps 

The  following  graphics  illustrate  the  installation  layout  for  the  following  scenarios: 

•  Drilled  Well  with  Shallow  Jet  Pump  (Figure  9-4) 

•  Drilled  Well  with  Deep  Jet  Pump  (Figure  9-5) 

•  Drilled  Well  with  Submersible  Pump  Figure  9-6) 

•  Dug  and  Bored  Wells  with  Shallow  Jet  Pump  (Figure  9-7) 

•  Dug  and  Bored  Wells  with  Submersible  Pump  (Figure  9-8) 

•  Driven  Point  Well  with  Shallow  Well  Pump  (Figure  9-9) 

The  graphics  show  examples  of  installation  only.  They  are  not  to  scale.  All  dimensions  and  locations  are 
for  illustrative  purposes  only.  Keep  in  mind  that  each  of  the  wells  shown  Figure  9-4  through  Figure  9-9 
may  encounter  conditions  that  may  require  specialized  design  or  construction.  For  example: 

•  Flowing  artesian  conditions 

•  Presence  of  gas 

•  Breathing  (Sucking  &  blowing)  conditions  where  the  well  and  aquifer  formation  are  significantly 
affected  by  changes  in  atmospheric  pressure 

The  illustrations  and  graphics  do  not  depict  every  circumstance  and  do  not  necessarily  represent 
\^ZZj    full  compliance  with  other  requirements  found  in  the  Wells  Regulation. 


See  the  tables  in  the  Tools  Section  at  the  end  of  this  chapter  for  Drop  Pipe  and  Down 
Hole  Component  information. 

All  figures  and  diagrams  are  for  illustrative  purposes  only  and  do  not  necessarily 
represent  full  compliance  with  other  requirements  found  in  the  Wells  Regulation. 
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Graphics  of  Installed  Pumps 


9.  Equipment  Installation 


Figure  9-4:  Drilled  Well  with  Shallow  Jet  Pump 

well  tag 


excavation  filled  with  suitable  sealant  from 
a  minimum  20cm  (8")  outward  from  the 
well  casing  and  within  20cm  (8")  from  the  top  of  the 
ground  surface 


vented  vermin-proof  cap 


^  plugged  electrical  conduit  opening 

casing  extends  at  least  40cm 
(16")  above  ground  surface 


pipe  output 
to  pressure 
tank 


jet  pump 


intake 


Figure  9-4  is  for  illustrative  purposes.  It  does  not  depict  every  circumstance  and  it 
is  not  to  scale. 
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Graphics  of  Installed  Pumps 


Figure  9-5:  Drilled  Well  with  Deep  Jet  Pump 

well  tag 


plugged  electrical 
conduit  opening 


casing  extends  at  least 
40cm  (16")  above 
ground  surface 


vented  vermin-proof  cap 


pitless 
adapter 


frost  line 


static  water  level 


annular 
seal 


excavation  filled  with  suitable  sealant  from  a  minimum 
20cm  (8"}  outward  from  the  well  casing  and  within  20cm 
(8")  from  the  top  of  the  ground  surface 


pipe  output 
to  pressure 
tank 


jet  unit  (venturi  unit) 


intake  screen 


jet  pump 
deep  well  setup 


Figure  9-5  is  for  illustrative  purposes.  It  does  not  depict  every  circumstance  and 
it  is  not  to  scale. 
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9.  Equipment  Installation 


Figure  9-6:  Drilled  Well  with  Submersible  Pump 

well  tag 

vented  vermin-proof  cap 


casing  extends  at  least  40cm 
(16")  above  ground  surface 


excavation  filled  with  suitable  sealant  from  a 
minimum  20cm  (8")  outward  from  the  well  casing  and 
within  20cm  (8")  from  the  top  of  the  ground  surface 


control 
box 


precharged 
pressure 
tank 


frost, line . 


annular  seal 


static  water  level 


waterproof 
sealing 
compound 
(e.g.  hydraulic 
cement) 


foot  valve 
(check  valve} 


rxTL 


submersible  pump 


Figure  9-6  is  for  illustrative  purposes.  It  does  not  depict  every  circumstance  and 
it  is  not  to  scale. 
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Graphics  of  Installed  Pumps 


Figure  9-7:  Dug  and  Bored  Wells  with  Concrete  Casing  and  A  Shallow  Lift  Pump 


well  tag 


solid,  watertight  well  cover  — *~ 

casing  extends  at  least  40cm 
(16")  above  ground  surface 


static  water  level 


foot  valve 
(check 
valve) 


excavation  filled  with  suitable 
sealant  from  a  minimum  20cm 
($")  outward  from  the  well  casing 
and  within  20cm  (8"}  from  the  top 
of  the  ground  surface 


I waterproof 
sealing 
compound 


pipe  output 
to  pressure 
tank 


watertight  durable 
sealing  material, 
link  seal  or 
pit!  ess  adapter 


pump  drop  pipe 
intake  screen 


foundation 


Figure  9-7  is  for  illustrative  purposes.  It  does  not  depict  every  circumstance  and  it  is  not  to  scale. 


Larger  diameter  wells  must  not  be  entered  as  they  are  dangerous  unless  adequate  safety  precautions  are 
taken  using  Confined  Spaces  Regulation  632/05  under  the  Occupational  Health  and  Safety  Act. 
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9.  Equipment  Installation 


Figure  9-8:  Dug  and  Bored  Wells  with  Concrete  Casing  and  a  Submersible  Pump 


well  tag 


frost  line 


control 
box 


casing  extends  at  least  40cm 
(16")  above  ground  surface 


steel 
support 
bracket 


pitless  adapter 

drop  pipe 
(riser  pipe) 


static  water  level 


waterproof 

sealing 
compound 
(e.g.  hydraulic  cement) 


precharged 
pressure  tank 


ixcavation  filled  with  suitable  sealant  from  a 
inimum  20cm  (8")  outward  from  the  well  casing 
and  within  20cm  (8")  from  the  top  of  the  ground  surface 


submersible  pump 


Figure  9-8  is  for  illustrative  purposes.  It  does  not  depict  every  circumstance  and  it  is  not  to  scale. 

^£-1  Larger  Diameter  wells  must  not  be  entered  as  they  are  dangerous  unless  adequate  safety  precautions  are 

—  1  taken  using  Confined  Spaces  Regulation  632/05  under  the  Occupational  Health  and  Safety  Act. 

51  The  pipe  shown  would  be  supported  by  using  a  pitless  adapter  and  supporting  steel  bracket  anchored  to  the  inside  of  the 

'  casing. 
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Graphics  of  Installed  Pumps 


Figure  9-9:  Driven  Point  Well  with  Shallow  Lift  Pump 


waterproof 
sealing 
compound 
(e.g.  hydraulic  cement) 


pipe  output 
to  pressure 
tank 


airtight  well  cap 
-well  tag 


top  of  casing  exposed 
to  affix  well  tag 


excavation  filled  with  suitable 
sealant  from  a  minimum  20cm 
(8")  outward  from  the  well  casing 
and  within  20cm  (8")  from  the  top 
of  the  g ro u nd  su rface  W 


shallow  pum 


foundation 


casing  a nd- 
riser  pipe 


frost  line 


T-joint 


water  table 


screen 
driven  point 


r^Tl  Conditions  and  considerations  for  using  a  shallow  well  lift  pump  in  a  driven  point  well  are  as 
L_J  follows: 

•  Because  of  the  small  diameter  of  the  well,  this  is  generally  the  only  type 
of  pump  that  is  suitable  but  a  jet  pump  may  also  work. 

•  For  new  point  wells  constructed  after  December  31,  2007,  a  T- 
connection  is  made  below  the  ground  surface  with  the  waterline  (lateral 
pipe)  attaching  to  the  well  casing. 

•  The  new  point  well  also  will  have  an  air  tight  well  cap. 

•  The  entire  assembly  must  be  airtight  in  order  for  the  pump  to  maintain 
a  vacuum  in  the  entire  well  and  waterline. 

•  The  T-configuration  allows  access  to  the  well  and,  if  necessary,  allows 
access  to  conduct  maintenance  on  the  well  such  as  shock  chlorination. 

•  The  design  of  the  point  well  should  be  able  to  withstand  freezing  and 
thawing. 


^1  Figure  9-9  is  for  illustrative  purposes.  It  does  not  depict  every  circumstance  and  it 
V- — ^    is  not  to  scale. 

^■^^    This  set  up  is  similar  for  jetted  wells  attached  to  a  shallow  well  pump. 
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Connections  to  Wells 


Drilled  Wells 


Ontario 


Below  ground  connections  to  the  casing  of  a  drilled  well  must  be  made 
with  a  well  seal  or  pitless  adapter  (including  pitless  units)  and  the 
connection  must  be  watertight. 

Pitless  units  or  pitless  adapters  allow  lateral  pipes  (i.e.  waterlines) 
outside  a  drilled  well  casing  to  connect  to  drop  pipes  (waterlines)  inside 
the  well. 

A  drop  pipe  usually  extends  from  the  connection  at  the  pitless  adapter 
to  the  pump  or  intake  portion  of  the  pumping  equipment  inside  the  well. 


Pitless  Adapters 

Pitless  adapters  are  primarily  designed  to  make  a  watertight  sanitary  seal  to  the  casing  below  frost  level 
through  the  casing  wall.  Pitless  adapters: 

•  Connect  downhole  pumping  equipment  to  piping  in  the  trench,  and 

•  Allow  the  downhole  pumping  equipment  to  be  easily  removed  while  standing  at  the  ground 
surface. 

The  size  and  number  of  holes  through  the  casing  depends  on  the  design  of  the  pitless  adapter  and  pump 
equipment. 

To  ensure  that  the  connection  is  watertight,  it  is  necessary  that  person  installing  the  pitless  adapter 
follow  the  manufacturer's  specifications  and  ensure  that  the  adapter  being  installed  is  appropriate  for  the 
environment  and  the  well  design  (e.g.  casing  size). 


Kj-^p,  .  •  A  cutting  torch  must  not  be  used  to  make  an  opening  in  the  casing  wall  to 
\/     UnidriO      accommodate  a  pitless  adapter. 

A  cutting  torch  creates  an  opening  that  is  too  irregular  to  be  made  watertight. 
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Connections  to  Wells 


Figure  9-10:  Pitless  Adapter 


Figure  9-11:  Pitless  Adapter  Installed 


Pitless  Units 

A  pitless  unit  is  a  commercially  manufactured  piece  of  well  casing  with  a  pitless  adapter  already  installed 
through  the  wall  of  the  unit.  It  is  primarily  designed  to  make  a  watertight  connection  on  top  of  the  well 
casing. 

Typically,  a  person  installing  a  pitless  unit  will  cut  the  top  of  well  casing  below  the  frost  level.  The  pitless 
unit  is  then  installed  onto  the  top  of  the  well  casing  by  either  welding  or  using  a  special  clamp  device. 

To  ensure  that  the  connection  is  watertight  to  the  well  it  is  important  that  persons  installing  pitless  units 
follow  manufacturer's  specifications  and  ensure  that  the  unit  being  installed  is  appropriate  for  the 
environment  and  the  well  design  (e.g.  casing  size). 
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screened 
air  vent 


adjustable  rod 


pull  pipe 


drop  pipe 
to  pum^ 


casing 


vermin-proof  cap 
-  electrical  conduit  opening 


guide 
plate 


safety  clip  (holds  adjustable  rod  to 
guide  plates  when  pulling  pump} 

wire  to  submersible 
pump 


horizontal  pipe  connection 


standard  neoprene  O-ring 


pit  I  ess  unit  welded  or  threaded  to 
casing  to  create  a  watertight  joint 


Figure  9-12:  Cross-Section  of  Pitless  Unit 
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Connections  to  Wells 


Figure  9-13:  Photographs  of  Pitless  Units 


Best  Management  Practice  -  Installation  of  Pitless  Adapters  and  Pitless 
Units 

Review  and  follow  the  standards  and  recommendations  found  in  the  Water 
Systems  Council  brochure  titled  WSC  Performance  Standards  and  Recommended 
Installation  Procedures  for  Sanitary  Water  Well  Pitless  Adapters,  Pitless  Units, 
and  Well  Caps3,  to  assist  in  the  proper  installation  of  pitless  units  or  pitless 
adapters. 

The  brochure  is  available  through  the  following  URL: 
http://www.watersvstemscouncil.org/ 


3  WSC  PAS-97(04)  -  "WSC  Performance  Standards  And  Recommended  Installation  Procedures  for  Sanitary  Water  Well  Pitless  Adapters,  Pitless 
Units,  and  Well  Caps,"  Water  System  Council,  Washington  DC. 

http://www.watersystemscouncil.orgA^AiWebDocs/standards  docs/PAS97  Brochure.pdf 
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Sanitary  Well  Seals 

Sanitary  well  seals  are  primarily  designed  to  create  a  watertight  seal  where  the  waterlines,  air  vents  and 
electrical  lines  extend  through  the  top  of  the  well  casing. 

A  sanitary  well  seal  consists  of  a  neoprene  gasket  between  two  steel  plates.  When  the  two  plates  are 
tightened  together  the  neoprene  gasket  expands  which  seals  waterlines,  electrical  lines  and  the  casing. 

To  ensure  that  the  connection  is  watertight  to  the  well,  it  is  necessary  that  a  person  installing  a  sanitary 
well  seal  follow  the  manufacturer's  specifications  and  ensure  that  the  seal  being  installed  is  appropriate 
for  the  environment  and  the  well  design. 

Figure  9-14:  Sanitary  Well  Seal 

The  photograph  shows  an  example  of  one  kind  of  sanitary 
well  seal.  In  this  case,  a  blue  coloured  steel  plate  is 
underlain  by  a  black  coloured  neoprene  gasket.  The 
gasket  is  underlain  by  another  blue  coloured  steel  plate. 
One  waterline  is  allowed  through  the  centre  of  the  well 
seal.  An  air  vent  can  be  threaded  onto  the  seal  on  the  left 
side  of  the  well  seal.  The  red  plug  can  be  removed  on  the 
right  side  of  the  well  seal  to  allow  for  an  electrical  line  or 
other  equipment  through  the  well  seal.  By  tightening  the 
four  steel  bolts  on  top  of  the  well  seal,  the  two  plates  are 
tightened  together  expanding  the  neoprene  gasket.  The 
squeezed  gasket  seals  the  waterline,  electrical  line  and 
the  casing.  The  well  seal  is  typically  found  at  the  top  of 
the  well  casing.  Other  sanitary  well  seals  have  two  holes 
for  two  waterline  installations  used  in  jet  pumps. 


Dug  and  Bored  Wells 

The  waterline  and  any  other  connection  through  any  well  other  than  a 
f/r^r} n4- arm  drilled  well  (e.g.  bored  and  dug  wells)  must  be  made  watertight  with  a 
v     UilldNU      durable  bonding  material. 

Any  bonding  material  must  be  durable  and  adhere  to  the  side  of  the  casing  and  the  waterline.  Also,  the 
bonding  material  must  not  impair  the  water  quality. 

Large  diameter  corrugated  conduits  or  other  pipe  used  to  protect  waterlines  in  trenches  should  not  extend 
through  the  well  casing.  Only  properly  connected  and  sealed  waterlines  and  electrical  lines  should  extend 
through  the  casing. 

It  is  important  to  know  and  follow  the  manufacturers'  specifications  for  bonding  material  and  installation 
of  waterlines  through  the  well  casing  (e.g.  fiberglass,  galvanized  and  concrete). 
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Venting  The  Well 


Best  Management  Practice  -  Waterline  Connection  through  Concrete 
Casing 

A  concrete  tile  pitless  adapter  should  be  installed  when  a  connection  to  a  waterline 
is  made  through  the  side  of  a  concrete  casing. 

As  an  alternative,  a  steel  supporting  bracket  can  be  used  on  the  inside  of  the  well 
casing.  The  bracket  will  attach  to  the  pitless  adapter  and  allow  the  lateral  pipe  to 
extend  through  the  casing  and  into  the  well.  The  horizontal  pipe  connection  to  the 
casing  must  be  sealed  with  hydraulic  cement  or  other  durable  bonding  material 
that  will  not  impair  the  water  quality. 


Hydraulic  cement  looks  like  other  cement.  It  is  made  for  use  in  applications  to 
stop  water  leaks  through  cracks  and  faults  in  concrete.  Tape  should  be  used  to 
hold  the  cement  in  the  connection  area  while  it  sets  (cures). 


Venting  The  Well 


The  purpose  of  the  air  vent  is  to  allow  the  well  to  breathe,  which  allows  equalizing  pressures  (i.e.  when 
water  is  drawn  out,  air  goes  in  so  the  column  of  water  remains  at  atmospheric  pressure  at  all  times)  and 
the  venting  of  natural  gases. 

Venting  After  New  Well  Construction 

£>>  Ensure  that  the  well  is  vented  to  the  outside  atmosphere  in  a  manner  that 

Ontario     w^  safely  disperse  all  gases. 


Venting  During  Pump  Installation  in  Drilled  Wells 

If  a  pump  is  installed  in  a  drilled  well,  an  air  vent  must  be  installed  on  the 

Ontario  well. 

An  air  vent  must  have  a  minimum  inside  diameter  of: 

•  0.3  cm  (0.12")  for  a  well  casing  that  has  an  inside  diameter  <12.7cm  (5"),  or 

•  1.2  cm  (0.47")  for  a  well  casing  that  has  an  inside  diameter  >12.7cm  (5") 

In  an  area  where  there  is  potential  for  flooding,  the  air  vent  on  a  drilled  well  must  extend  above  the 
maximum  anticipated  flooding  level  and  not  less  than  40  cm  (16")  above  the  ground  surface. 

On  a  drilled  well  in  a  well  pit,  the  air  vent  may  have  a  sufficient  length  to  extend  above  the  covering  of 
the  well  pit. 

The  open  end  of  the  air  vent  on  a  drilled  well  must  be  shielded  and  screened  to  prevent  the  entry  of 
foreign  materials  (e.g.  insects)  into  the  well. 

The  vent  sizes  and  other  requirements  for  a  drilled  well  do  not  apply  to  a  well  with  a  well  pit  if  there  is  no 
potential  hazard  from  natural  gas  or  any  other  gas.  However,  an  air  vent  line  must  be  installed  on  the 
new  drilled  well  in  a  new  well  pit  and  must  extend  above  the  cover  of  the  well  pit. 
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Best  Management  Practice  -  Venting  Wells 

Any  well,  even  a  well  in  a  well  pit,  should  be  vented  to  disperse  gases. 

A  well  in  a  well  pit  should  be  vented  with  a  shielded  and  screened  vent  (see 
Figure  9-30). 


The  largest  possible  vent  area  (cross- sectional  area)  should  be  selected  to  help 
prevent  freezing  during  periods  of  extreme  cold. 


Air  Vent 


Cap 


Figure  9-15:  Watertight  Cap  with  extendable  Screened  Air  Vent  Located  Above  the  Well  Cap 


Air  Vent 


Figure  9-16:  Watertight  Cap  with  Snorkel  Vent  Used  to  Prevent  Flood  Water  from  Entering  the  Top 
of  a  Drilled  Well 
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Venting  The  Well 


Figure  9-17:  PVC  Well  Seal  Air  Vent 


This  shows  an  example  of  a  Vi"  air  vent  that  can  be  threaded  on  a 
sanitary  well  seal  as  the  one  shown  in  Figure  9-14. 


Figure  9-18:  Vented  Vermin  Proof  Cap  attached  to  well  casing. 
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Wells  Encountering  Gas 

Where  a  well  is  constructed  and  natural  gas  is  encountered,  the  person 
constructing  the  well  must  immediately  notify  the  well  purchaser,  the  owner 
of  the  land  on  which  the  well  is  situated  and  the  Director  that  the  condition 
exists. 


*~  Ontario 


t>*> 

At^ntario  If  a  weU  is  producing  a  natural  gas  or  other  gas  and  the  gas  is  detected,  the 
well  owner  must  do  at  least  one  of  the  following: 

•  Abandon  the  well  and  take  the  necessary  steps  to  plug  and  seal  the  well, 

•  Take  the  necessary  measures  to  manage  the  gas  in  a  way  that  prevents 
any  potential  hazards  and  ensure  the  measures  are  functional  at  all 
times,  or 

•  Seek  the  written  consent  from  the  Director  to  allow  for  the  continued 
use  of  the  well  (see  Chapter  14:  Abandonment:  When  to  Plug  &  Seal 
Wells). 


Best  Management  Practice  -  Venting  Natural  Gas 

If  natural  gas  or  other  gas  has  been  identified,  then  the  person  constructing  the 
well  should  consider  retaining  the  services  of  a  Professional  Engineer  or 
Professional  Geoscientist  experienced  in  groundwater  and  water  wells  producing 
gas.  The  Professional  Engineer  or  Professional  Geoscientist  should: 

•  assess  the  well  and  the  hydrogeology  and  geology  around  the  well, 

•  provide  the  well  owner  with  written  recommendations,  and 

•  confirm  that  the  recommendations  have  been  implemented  and  the  gas 
concerns  have  been  abated  at  the  site. 
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Well  Caps  and  Covers 


The  purpose  of  well  caps  and  covers  is  to  prevent  the  entry  of  surface  water  and  other  foreign  material 
into  the  well. 

£^>  At  the  end  of  well  construction,  wells  other  than  those  constructed  by 

Ontario      boring  and  digging  (i.e.  jetting,  drilling,  and  driving)  must  be  sealed  with 
a  commercially  manufactured  vermin-proof  well  cap.  Solid,  watertight 
well  covers  that  prevent  the  entry  of  surface  water  and  other  foreign 
materials  must  be  installed  on  a  well  that  is  constructed  by  boring  and 
digging. 

Preventing  the  entry  of  other  materials  includes  designing  the  well  cover  to  be  of  sufficient  strength  to 
withstand  any  known  weight  that  might  be  applied  to  the  well  cover  or  cap  and  the  freezing  and  thawing 
action  that  may  cause  the  cover  to  break. 

It  is  important  that  anyone  constructing  a  well  install  the  well  cover  or  cap  to  the 
design  specifications  provided  by  the  manufacturer  and  ensure  that  the  design 
will  work  for  the  environment  and  well. 

Covering  the  Well 
Dug  or  Bored 

The  top  of  the  well  casing  that  is  constructed  by  digging  or  boring  must  be  covered  with  a  solid  watertight 
well  cover  so  that  surface  water  and  other  foreign  materials  can  not  enter  into  the  well.  This  includes 
fastening  and  securing  the  cover  to  reduce  the  risk  of  children  being  able  to  access  the  well. 


Figure  9-20:  Dug  Well  With  A  Solid  Well  Cover 
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Figure  9-21:  Dug  Well  Cover  with  Watertight  Plastic  Access  Lid  Added  to  Well  Cover 

Figure  9-21  shows  the  green  coloured  access  lid  is  sealed  to  the  top  of  the  concrete  cover  using  a  butyl  non 
toxic  sealing  material  (mastic  sealing  material).  An  opening  (not  shown)  exists  in  the  centre  of  the 
concrete.  The  top  of  the  access  lid  is  affixed  to  the  access  lid  riser  using  screws.  The  access  lid  and 
remaining  well  cover  must  prevent  the  entry  of  surface  water  and  foreign  materials  from  entering  the 
well. 


V^?^l     Figures  9-22  to  9-25  (pages  42  to  44)  are  for  illustrative  purposes  only  and  do  not  necessarily 
represent  full  compliance  with  other  requirements  found  in  the  Wells  Regulation. 


Figure  9-22:  Well  Cover  Access  with  Plastic  Lid 
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-i— concrete  well  cover 
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Solid  cover  including  access  lid  must  be  properly  designed 
to  prevent  physical  hazards  and  must  be  sufficiently  attached  to  the 
casing  to  prevent  surface  water  and  other  materials  from  entering 
the  well. 

A  common  type  of  mastic  sealant  material  is  non-toxic  butyl  sealant. 

Figure  is  not  to  scale;  all  dimensions  and  locations  are 

approximate.  This  figure  does  not  reflect  a  situation  where  an  air  vent 

would  be  necessary  to  safely  vent  gas  from  the  well  site. 
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Well  Caps  and  Covers 


Figure  9-23:  Well  Cover  Access  with  Concrete  Lid 
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Solid  cover  including  access  lid  must  be  properly  designed 
to  prevent  physical  hazards  and  must  be  sufficiently  attached  to  the 
casing  to  prevent  surface  water  and  other  materials  from  entering 
the  well, 

A  common  type  of  mastic  material  is  non-toxic  butyl  sealant 

Figure  is  not  to  scale;  all  dimensions  and  locations  are 
approximate.  This  figure  does  not  reflect  a  situation  where  an  air  vent 
would  be  necessary  to  safely  vent  gas  from  the  well  site. 


Figure  9-24:  Well  Cover  with  No  Access  Lid 
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Solid  cover  including  access  lid  must  be  properly  designed 
to  prevent  physical  hazards  and  must  be  sufficiently  attached  to  the 
casing  to  prevent  surface  water  and  other  materials  from  entering 
the  well. 

A  common  type  of  mastic  sealant  is  non-toxic  butyl  sealant. 

Figure  is  not  to  scale;  all  dimensions  and  locations  are 
approximate, This  figure  does  not  reflect  a  situation  where  an  air  vent 
would  be  necessary  to  safely  vent  gas  from  the  well  site. 


The  joint  between  the  concrete  well  cover  and  the  top  casing  shown  in  both  Figure 
9-23and  Figure  9-24  must  be  sealed  with  a  mastic  sealing  material  strip  (i.e.  butyl 
joint  non  toxic  sealant)  in  areas  where  flooding  is  anticipated  to  occur. 
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Figure  9-25:  Well  Cover  with  Metal  Sleeve 
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Cover,  including  access  lid  and  metal  sleeve,  must  be  properly 
designed  to  prevent  physical  hazards  and  must  be  sufficiently 
attached  to  the  casing  to  prevent  surface  water  and  other  material 
from  entering  the  well. 

Figure  is  not  to  scale;  all  dimensions  and  locations  are 
approximate.  This  figure  does  not  reflect  a  situation  where  an  air  vent 
would  be  necessary  to  safely  vent  gas  from  the  well  site. 


The  joint  between  the  concrete  well  cover  and  the  top  casing  shown  in  Error! 
Reference  source  not  found,  must  be  sealed  with  a  mastic  sealing  material  strip 
(i.e.  butyl  joint  non  toxic  sealant)  in  areas  where  flooding  is  anticipated  to  occur. 


Drilled  or  Other 

The  top  of  the  well  casing,  that  is  not  constructed  by  digging  or  boring,  must  be  sealed  with  a 
commercially  manufactured  vermin-proof  well  cap  (this  includes  a  properly  installed  and  sealed  sanitary 
well  seal,  and  a  watertight  and  airtight  well  cap  for  a  jetted  or  driven  point  well). 
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Well  Caps  and  Covers 


Figure  9-26:  Vermin  Proof  Well  Cap 


Figure  9-27:  Vermin-Proof  Cap  and  Threaded  Conduit 
Exceptions  to  Well  Cap  or  Cover  Requirements: 

)T>^       .       The  cover,  cap  or  seal  is  not  required  if  all  of  the  following  criteria  are  met: 

*~  Ontario 


•  A  floor  has  been  constructed  around  or  adjacent  to  the  casing  of  the  well, 

•  A  pump  (which  includes  associated  equipment  such  as  waterlines)  is 
installed  above  or  adjacent  to  the  well.  This  scenario  would  include  wells 
with  a  vertical  turbine  pump,  hand  pump  or  other  type  of  pump 
positioned  directly  over  the  casing, 

•  The  top  of  the  casing  is  shielded  in  a  manner  sufficient  to  prevent  entry  of 
any  material  that  may  impair  the  quality  of  the  water  in  the  well,  and 

•  The  casing  of  the  well  is  extended  to  at  least  15  cm  (6")  above  the  floor 
that  has  been  constructed  around  or  adjacent  to  the  casing  of  the  well. 
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Figure  9-28:  Example  of  a  well  Not  Requiring  a  Cover,  Cap  or  Seal  -  Vertical  Turbine  Pump  Installed 
Directly  Over  the  Well  Casing 
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Installing  Suitable  Sealant  Into  Trench 


To  install  a  waterline  and  electrical  wire  from  the  well  to  the  building's  plumbing  and  electrical  box,  a 
trench  is  typically  excavated  from  the  well  to  the  building.  The  trench  will  expose  the  side  of  the  well. 
The  depth  of  the  trench  is  typically  below  the  frost  line  to  minimize  the  risk  that  the  horizontal  waterline 
from  the  well  to  the  building's  plumbing  will  freeze. 


fvy_  When  making  a  below  ground  connection  to  the  casing  of  a  well,  any  outside  excavation 

f/r^r\ntar\n      must  be  filled  with  suitable  sealant  extending  from  the  casing  a  minimum  distance 
v     UnidrlO      outward  of  20cm  (8")  and  extending  from  the  bottom  of  the  excavation  to  within  20cm 
(8")  of  the  ground  surface. 


Best  Management  Practice  -  Sealing  the  Excavation 

It  is  important  to  consider  the  direction  of  the  trench  and  the  proximity  to  potential 
sources  of  contamination  as  the  trench  can  act  as  a  pathway  for  contaminants  to 
migrate  to  the  well  site  or  building. 

If  suitable  sealant  has  been  installed  to  a  horizontal  distance  that  is  greater  than 
20cm  (8")  from  the  well  casing  (during  the  filling  of  the  well's  annular  space),  then 
backfill  the  trench  from  the  well  casing  with  suitable  sealant  to  at  least  the  same 
distance  as  the  original  placement  of  sealant. 

When  backfilling  the  remainder  of  the  trench,  it  is  important  to  do  the  following: 

•  To  help  minimize  horizontal  movement  of  water  and  contaminants  in  the 
trench,  place  fully  hydrated  bentonite  berms  at  set  intervals  at  the  bottom  of 
the  trench  and  over  the  top  of  the  waterlines  and  electrical  wires 

•  Backfill  the  trench  with  clean  soil  that  can  withstand  the  weight  of  persons, 
animals  and  vehicles  and  will  not  promote  the  movement  of  water 

If  a  larger  diameter  pipe  is  used  to  house  the  waterline  and  electrical  wires  from 
the  well  to  the  building  the  person  installing  the  pump  should: 

•  Stop  the  larger  diameter  pipe  before  the  outside  of  the  building  and  before  the 
trench's  sealant  at  the  well  to  prevent  surface  water  and  foreign  materials 
from  entering  the  well  site  or  building, 

•  Ensure  the  larger  diameter  pipe  is  not  perforated  and  is  strong  enough  to 
withstand  corrosion  and  the  weight  of  the  overlying  materials,  and 

•  Take  adequate  precautions  to  prevent  water  or  foreign  material  from  entering 
the  larger  diameter  pipe  and  from  being  directed  toward  any  building, 
foundation  or  the  well. 
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Casing  Height  and  Mounding 


W  Ontario 


Any  person  constructing  a  well  must  ensure  that  the  surface  drainage  is 
such  that  water  will  not  collect  or  pond  in  the  vicinity  of  the  well. 


i>> 

if  Ontario 


The  casing  height  must  be  at  least  40  cm  (16")  above  the  highest  point  within  a  3  m 
(10')  radius  of  the  outside  of  the  well's  casing  for  any  new  well  after  the  land  is 
properly  mounded  for  surface  drainage  as  measured  on  completion  of  the  well's 
structural  stage. 


Figure  9-29  illustrates  these  measurements.  By  this  time  the  well  cap  should  already  be  on  the  well. 

There  are  exemptions  to  the  above  well  casing  height  requirement  for  a  new  well  constructed  by  the  use 
of  a  driven  point  or  jetted  point  or  with  a  well  pit.  For  further  information,  see  the  section  titled:  "Casing 
Height  for  New  Point  Wells  Constructed  by  Driving  or  Jetting"  in  Chapter  7:  Completing  the  Wells 
Structure,  and  the  section  titled  "Well  Pit  Floor"  on  page  51  of  this  chapter. 

For  any  well  having  a  casing  height  that  extends  >  40  cm  above  the  land  surface,  a  person  must  not 
reduce  the  height  to  <  40  cm. 

For  an  existing  well  having  the  top  of  the  casing  extending  above  the  land  surface  by  <  40  cm  a  person 
must  not  reduce  the  original  casing  height. 

The  requirements  for  casing  height  for  new  wells  are  provided  in  Chapter  7: 
~**\    Completing  the  Wells  Structure  "Plainly  Stated"  section  and  the  requirements  for 
not  reducing  a  casing  above  the  ground  surface  are  provided  in  Chapter  11: 
Maintenance  &  Repair,  "Plainly  Stated"  section 


Vs* 


Best  Management  Practice  -  Mounding  and  Height  of  Casing 

In  addition  to  the  casing  height  and  venting  requirements,  the  top  of  the  casing 
should  extend  above  the  known  height  of  any  anticipated  flood  level.  Also,  it  is 
important  to  consider  the  final  grade  of  the  land  surface  around  the  well  to 
direct  surface  water  runoff  away  from  the  well. 
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Figure  9-29:  How  to  Measure  Casing  Height  Above  the  Ground  Surface  for  New  Wells  (Other  Than 
Wells  constructed  by  a  Jetted  Point  and  or  Driven  Point  and  That  have  a  Permanent  Visible  Marker 
Identifying  the  Well) 


cr^~l     The  same  method  of  measuring  casing  height  applies  to  new  jetted  and  driven 

wells  that  have  been  constructed  with  a  permanent  visible  marker.  In  that  case, 
the  casing  must  extend  a  sufficient  height  to  permit  the  attachment  of  the  well  tag 
and  be  at  least  as  high  as  the  highest  point  on  the  ground  surface  within  3  m  (10') 
radially  from  the  outside  of  the  well's  casing  (see  Chapter  7:  Completing  the  Wells 
Structure,  "Casing  Height  for  New  Wells  Constructed  by  Driving  or  Jetting" 
section  for  further  information). 


Because  of  the  slope  shown  in  Figure  9-29,  the  casing  height  is  more  than  40cm 
(16")  above  the  ground  surface  immediately  around  the  well  casing. 

r^Tl  Figure  9-29  is  for  illustrative  purposes  only.  It  does  not  depict  every  circumstance 
LHj    and  it  is  not  to  scale. 


All  figures  and  diagrams  are  for  illustrative  purposes  only  and  do  not  necessarily 
represent  full  compliance  with  other  requirements  found  in  the  Wells  Regulation. 
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Well  Pits 

Well  pits  are  usually  installed  at  or  near  the  time  of  pump  and  associated  equipment  installation  in  the 
well.  The  top  of  the  well  casing  extends  out  of  the  floor  of  the  well  pit. 

A  well  pit  is  designed  to  contain  the  upper  portion  of  a  drilled  well,  prevent  the  upper  portion  of  the  well 
and  waterlines  from  freezing  and  allow  access  to  the  top  of  the  well.  Well  pits  were  the  preferred  choice  of 
pump  installers  when  installing  waterlines  out  of  the  top  of  a  drilled  well  to  a  building  until  the 
widespread  use  of  submersible  pumps,  pitless  adapters  and  pitless  units  began. 

There  are  many  problems  with  well  pits  in  Ontario,  such  as: 

•  allowing  surface  water  to  pond  around  the  casing  and  above  the  top  of  drilled  wells, 

•  having  large  openings  in  the  well  pit's  walls  that  allow  surface  water  and  other  foreign  materials 
to  enter  the  pit  and  possibly  the  top  of  the  well  impairing  the  well  water,  and 

•  being  structurally  unsafe. 


f>-  As  such,  well  pits  for  water  supply  wells  are  not  allowed  to  be  installed 

LA^OntariO     on  an^  new  or  ex^s^n§  we^  ^n  Ontario  except  where  a  well  is  created 
using  diamond  drilling  equipment  in  connection  with  mineral 
exploration. 

A  well  pit  is  considered  a  confined  space.  There  are  a  number  of  serious  risks  and 
hazards  associated  with  this  type  of  confined  space.  Such  hazards  and  risks  in  all 
new  and  existing  well  pits  include  electrocution,  asphyxiation,  physical  hazards 
such  as  drowning  or  falling,  and  the  presence  of  poisonous  and/or  explosive  gases. 
All  required  preventative  measures  must  be  undertaken  prior  to  accessing  or 
entering  any  well  pit.  Further  requirements  are  found  in  Ontario  Regulation 
632/05  (Confined  Spaces)  made  under  the  Occupational  Health  and  Safety  Act, 
R.S.O.,  CO  1. 

Walls  (or  Casing) 

The  casing  installed  to  support  the  sides  of  a  new  well  pit  must  meet  the  casing  requirements  found  in 
Chapter  5:  Constructing  and  Casing  the  Well,  and  Chapter  7:  Completing  the  Wells  Structure.  For 
example,  if  well  pit  casing  is  made  of  a  concrete  material,  it  must: 

•  be  new,  commercially  manufactured  and  fully  cured, 

•  have  properly  aligned  and  plumb  casing  sections, 

•  be  clean  and  free  of  contamination, 

•  be  watertight, 

•  have  the  joints  between  casing  sections  sealed  with  a  mastic  (e.g.  butyl)  sealing  material  approved 
by  the  NSF  International  that  remains  pliable  and  waterproof,  and 

•  be  at  least  40  cm  (18")  above  the  highest  point  on  the  ground  surface  within  3  m  (10')  radially  from 
the  outside  of  the  well  pit's  casing. 

Surface  Drainage 

Surface  drainage  must  not  collect  or  pond  in  the  vicinity  of  a  new  well  pit's  casing. 
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Creating  and  Filling  the  Well  Pit's  Annular  Space 

The  excavation  created  for  a  new  well  pit  must  be  at  least  7.6  cm  (3")  greater  than  the  outside  diameter  of 
the  well  pit  casing.  A  larger  excavation  will  create  a  larger  annular  space  around  the  well  pit  casing.  The 
well  pit's  annular  space  should  be  filled  with  suitable  sealant  that  will  provide  the  appropriate  structural 
strength  to  support  the  weight  of  persons,  animals  and  vehicles  that  may  move  over  the  suitable  sealant 
which  has  filled  the  well  pit's  annular  space. 

Well  Pit  Floor 

The  floor  of  the  new  well  pit  must  be  covered  with  at  least  a  10  cm  (4")  thick  layer  of  suitable  sealant  that 
will  be  capable  of  supporting  the  weight  of  a  person.  The  top  of  the  well  casing  must  be  at  least  40  cm 
(16")  above  the  floor  of  the  well  pit. 

It  is  important  that  the  suitable  sealant  be  able  to  withstand  the  pumping  of  any 
water  from  the  floor  of  the  well  pit.  Some  sealants,  such  as  bentonite,  may  erode 
during  pumping  of  water  from  the  well  pit's  sump  (see  below). 

Keeping  the  Well  Pit  Dry 
Sump  Pump 

In  most  situations,  the  new  well  pit  must  be  kept  dry  by  means  of  a  sump  pump.  This  could  also  mean  a 
sump  hole  would  need  to  be  installed  into  the  floor  of  the  well  pit.  It  is  important  that  the  suitable 
sealant  be  able  to  withstand  the  pumping  of  any  water  from  the  well  pit.  For  example,  properly  cured 
concrete  will  not  be  removed  during  the  pumping  of  water  with  a  sump  pump  in  any  well  pit  sump  hole. 

Drainage  Pipe 

If  the  water  table  is  substantially  lower  than  the  floor  of  the  well  pit,  the  new  well  pit  may  be  kept  dry  by 
means  of  a  drainage  pipe  using  gravity  drainage  that  extends  from  the  floor  of  the  well  pit  to  a  discharge 
location.  The  drainage  pipe  must  be  constructed  with  a  one  way  valve  from  the  pit  to  the  drainage 
discharge  area.  The  drainage  pipe  must  pass  through  the  suitable  sealant  layer  on  the  floor  of  the  well 
pit. 

Well  Cover/Seal 

fV^>  The  top  of  the  drilled  well  casing  and  waterlines  extending  out  of  the  well  in 

OntSriO      a  new  we^      mus^  t>e  sealed  with  a  commercially  manufactured  sanitary 
well  seal  to  prevent  the  entry  of  surface  water  and  other  foreign  materials. 

Well  Pit  Cover 

The  cover  of  the  new  well  pit  must  be: 

•  a  solid  watertight  cover  sufficient  to  prevent  the  entry  of  surface  water  and  other  foreign  materials 
into  the  well  pit,  and 

•  fastened  and  secured  to  reduce  the  risk  of  children  being  able  to  access  the  well  pit. 
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9.  Equipment  Installation 


Venting  the  Well  Through  the  Well  Pit 

The  top  of  the  casing  of  the  well  must  be  provided  with  a  length  of  air 
r~  Ontario     vent  line  sufficient  to  extend  above  the  covering  of  the  well  pit. 

To  meet  this  requirement,  the  vent  line  may  extend  through  the  side  of 
the  well  pit  casing.  It  is  important  that  the  vent  be  shielded  and 
screened  to  prevent  the  entry  of  surface  water  and  other  foreign 
materials. 


Figure  9-30:  An  Example  of  a  Well  Pit  with  Sump  Pump  and  Gravity  Drain  Drainage 

\ 


a  one-way  valve  to 
prevent  insects  from 

entering  into  pit  sump  pUmp 
discharge 


solid,  watertight  well  pit  cover 
that  is  child  proof 


-  shielded  and  screened  air  vent 


sufficient  air  gap 

mounded  to  prevent  pooling 


side  of  well 
pit  excavation 


suitable 
sealant 


oneway 
valve 


drain  to  a  point 


at  a  lower  elevation  than 
the  floor  of  the  well  pit, 
and  substantially  higher  than 
the  water  table 


casing  joints 
sealed  with 
mastic  sealant  strip 
(e.g.  butyl  joint 
non-toxic  selant) 


*  B  is  an  alternative  to  A  when  the  water  table 
is  substantially  lower  than  the  floor  of  the  well  pit 


Sometimes  the  pump  and  air  tank  are  located  within  the  well  pit 


suitable  sealant  filling  annular  space 
>  7.6cm  (31  and  able  to  withstand 
the  weight  of  persons,  animals  and 
vehicles.  ° 


well  pit  casing 


/  horizontal  water  pipe 
j/  to  distribution 


frost  line 


watertight  connection  to  well  pit 
casing  with  durable  bonding  material 


concrete 

minimum  depth  10cm  (4" 


ell  casing 
suitable  sealant 


Larger  diameter  well  pits  must  not  be  entered  as  they  are  a  safety  hazard.  Well  pits 
must  only  be  entered  when  adequate  safety  precautions  are  followed  based  on  the 
Confined  Spaces  Regulation,  Ontario  Regulation  632/05  as  amended  under  the 
Occupational  Health  and  Safety  Act. 


Figure  9-30  is  for  illustrative  purposes.  It  does  not  depict  every  circumstance  and  it  is  not  to  scale 
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Tools 


Tools 


Tables  9-4  and  9-5  provide  information  on  drop  pipes  (waterlines)  and  other  equipment  installed  in  a  well. 
Ontario     Any  equipment  installed  in  the  well  must  be  clean. 


Table  9-4:  Drop  Pipe  Comparison 

These  drop  pipes  are  all  approved  by  NSF  International  for  potable  water. 


Pipe  Type  &  Description 


Diameter 
Range 


Length 
Availability 


Pressure 
Rating 


Application 


Galvanized  Steel  Pipe  &  Black 
Steel  Pipe 

Black  Pipe  [steel  pipe  in  which  the 
outer  diameter  has  been  lacquered 
(as  opposed  to  bare  or  galvanized 
pipe)]. 


2.5  cm  (1") 
t  to  20  cm 
(8") 


6.4  m  (210, 
and  3  m  (100 
lengths 
threaded 
together 


438- 
13,110 
kPa  (700  - 
1,900  psi) 


Superior  strength 

Associated  with  deep 
wells 

Is  heavy  and  requires 
pump  truck 

Can  react  adversely 
with  certain  water 
chemistry,  (e.g.  low  pH) 


Black  Steel  Pipe 

 Fleming  College 


PVC  Pipe  -  Medium  and  High 
Density 


3.2  mm 

(y8'0  to  6i 

cm  (24") 


30  m(1000,  60 
m  (2000,  and 
457  m  (1,5000 
lengths 


828  -8,487 
kPa  (120  - 
1,230  psi) 


PVC  Pipe 

Fleming  College 


Can  be  handled  without 
pump  truck  or  similar 
equipment 

Is  not  reactive  to  most 
water  chemistry 

Medium  density  PVC 
pipe  is  more  easily 
handled  in  cold  weather 
than  high  density  PVC 


Polyethylene  Pipe 


1.9  cm  (%") 
-20  cm 
(8") 


Poly  Pipe 

Fleming  College 


Straight  pipe: 

12  m  (400,  15 
m  500,  18m 
(600,  30  m 
(1000,  90m 
(3000,  300  m 
(1,0000,  and 
450m  (1,5000 
lengths, 

On  Reel:  up  to 

3,000m  (985O0 
lengths 


Up  to 
20,010 
kPa  (2,900 
psi) 


Is  not  reactive  to  most 
water  chemistry 

Can  be  glued,  threaded 
or  heat  fused 

Tough  but  flexible 

Softer  than  metal  and 
may  be  damaged  by 
abrasion 
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9.  Equipment  Installation 


Table  9-5:  Typical  Equipment  Installed  in  Wells 


r^Ti  Always  follow  Manufacturer's  recommendations  and  guidelines  with  any  piece  of 
XZlS  equipment. 


ps^Qpitgj-jQ  eQuipment  installed  in  the  well  must  be  clean. 


Component  Description 


Graphic 


Single  Pitless 
Adapter 


2.5  cm  (1")  Single  pitless  adapters  are 
the  most  widely  used  connection  for 
domestic  submersible  pumps  in  drilled 
wells 

3.2  cm  (1  Va")  used  for  shallow  well  jet 
pumps 

Available  in  brass  and  stainless  steel 


Fleming  College 


Weld  On 

Pitless 

Adapter 


Strong  and  durable 

Typically  used  for  larger  diameter 
wells  and  municipal  wells 

Available  in  steel  only 


1 


Fleming  College 


Clearway 

Pitless 

Adapter 


Enables  work  on  the  well  such  as 
deepening  or  rehabilitating  (i.e.  bio- 
foul  on  a  municipal  well  -  enables  a 
well  contractor  to  put  full  gauged  tools 
down  the  casing) 

Also  allows  for  a  10  cm  (3  %")  pump  in 
a  10  cm  (4")  casing.  Customer  does  not 
need  to  purchase  a  special  pump 
(money  savings) 

Available  in  brass  and  stainless  steel 


Fleming  College 
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Tools 


Component  Description 


Graphic 


Clamp  On 

Pitless 

Adapter 


The  durable  cast  steel  pitless  adapter 
housing  is  clamped  on  the  outside  of 
the  casing 

The  water  contacts  only  stainless  steel 
and  brass,  which  eliminates  corrosion 

When  the  brass  tee  insert  is  pulled, 
there  is  no  obstruction  left  in  the  well 
and  the  inside  diameter  of  the  casing 
is  completely  open  -  can  be  used  with 
steel  and  PVC  casing  as  small  as  10 
cm  (4")  in  size 


Double  Pipe 

Pitless 

Adapter 


•  Similar  to  a  single  pipe,  but  provides  a 
two-  pipe  connection  for  the  waterlines 
of  a  jet  pump 

•  Available  in  brass  and  stainless  steel 


Fleming 
College 


Cement/ 
Concrete  Tile 
Pitless 
Adapter 


Used  on  cement/concrete  tile 

Has  an  extended  shank  to  allow  the 
pitless  slide  to  be  installed  through  a 
cement  casing 

Available  in  brass 


1  HHL  . 


Fleming  College 


Corrugated 

Pitless 

Adapter 


Used  for  galvanized  or  fiberglass 
casings 

Available  in  brass  only 
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Component  Description 


Graphic 


Wire 


•  Used  for  running  submersible 
pumps  in  wells 

•  Stranded  wire  -  woven 

•  Lay  flat  -side  by  side 


Link  Seal 


•  Used  to  seal  an  electrical  conduit 
or  horizontal  pipe  that  extends 
through  a  well  casing.  Typically 
used  where  an  electrical  conduit 
passes  through  the  well  casing  of  a 
large  diameter  dug  or  bored  well 

•  Forms  a  hydrostatic  seal  up  to 
275.8  kPa  (40  psi  )and  up  to  12.2  m 
(40')  of  head  pressure 

•  Electrically  isolates  the  inner 
carrier  pipe  from  the  penetrated 
structure 


Fleming 
College 


Flow  Control 


•  Available  in  various  US  gallon  per 
minute  ratings 

•  Can  be  installed  on  pump 
discharges  to  prevent  over 
pumping  of  the  well 

•  Make  sure  pressure  on  a  pump  side 
of  the  Dole  Flow  Valve  should  not 
exceed  827.4  kPa  (120  psi) 
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Tools 


Component  Description 


Graphic 


Foot  Valves 


•  Function  is  to  keep  jet  pumps  or 
piston  pumps  primed 

•  Can  be  stainless  steel,  brass  or 
plastic 


Check  Valves 


•  A  check  valve  is  used  to  prevent 
water  from  the  system  from 
running  back  into  the  well  when 
the  pump  isn't  running 

•  Used  with  submersible  pump  to 
minimize  pressure  surges  on  the 
drop  pipe  (e.g.  For  a  well  that  is 
91m  (300')  deep,  one  check  valve  is 
placed  at  the  pump,  another  at  the 
pressure  tank  and  a  final  valve  is 
placed  at  45.5m  (150')  below  the 
ground  surface  in  the  drop  pipe) 


Air  Tight  Cap 


•  A  smaller  cap  is  required  for  driven 
point  wells  and  jetted  wells  due  to 
their  small  diameter 

•  Typically  threaded  onto  the  top  of 
the  casing 
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Component  Description 


Graphic 


Solid, 
Watertight 
Well  Cover 


•  Prevents  the  entry  of  foreign 
material  into  the  well 

•  Typically  used  for  dug  or  bored 
wells 

•  There  are  other  types  of  solid, 
watertight  well  covers  not  shown  in 
this  table  (see  "Well  Caps  and 
Covers"  section  in  this  chapter) 


Suspension 
Bracket 
(rope  hanger) 


Used  to  attach  a  safety  cable  to  the 
pump 

Fits  on  top  of  a  drilled  well  casing 
and  is  easily  covered  by  a  vermin- 
proof  well  cap 


Lightening 
Arrestor 


Usually  built  into  the  pump 

Separate  component  for  pumps 
used  in  high  capacity  wells  (e.g. 
municipal  wells) 
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Component  Description 


Graphic 


Deep  Well 
Ejector 


•  Part  of  deep  well  jet  pump 
assembly 

•  Used  in  conjunction  with  deep  well 
jet  pump 


nSming  College 


Two  Pipe  Deep  Well  Ejector 


Single  Pipe  Deep  Well  Ejector 


Cable 
Guards/ 
Cable  Ties 


To  protect  the  wire,  use  cable 
guards  and  cable  ties 


Torque 
Arrestors 


Usually  located  directly  above  the 
pump 

Function  is  to  prevent  pump 
damage  by  stopping  the  pump  from 
turning  in  the  well,  moving  in  the 
well,  or  banging  into  the  side  of 
well 
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Component  Description 


Graphic 


Flow  Inducer 
Sleeve 


•  A  physical  sleeve  attached  to  a 
submersible  pump  assembly 
designed  to  channel  water  over  the 
pump  motor  before  it  enters  the 
pump  intake 

•  This  provides  the  pump  motor  with 
a  consistent  supply  of  fresh  water 
for  cooling 


saw  cuts 


wormgear 
clamps 


notch  cut  out 
for  cable  guard 


lock  nuts  inside 
4  sleeve 


view  of  bottom 


centering  bolt 


3  holes  for 
centering  bolts 


Clamps 


•  Used  to  join  poly  pipe  to  insert 
fittings 

•  Make  sure  they  are  all  stainless 
steel  with  stainless  steel  screws 


Splice  Kit 


•  For  attaching  electrical  wire  to  a 
submersible  pump  and  connecting 
wires  at  wellhead 

•  Must  be  waterproof  and  CSA 
approved 
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Component  Description 


Insert 
Adapter 


Graphic 


•  Threaded  at  one  end 

•  Barb  fitting  opposite  end 

•  Joins  pipe  to  pipe  thread 


ollege 


Gas  Trap 


•  A  physical  sleeve  attached  to  the 
submersible  pump  to  channel 
water  into  the  waterline  and 
attempts  to  prevent  gas  from 
entering  the  waterline 

•  However,  the  trap  will  not  remove 
compounds  such  as  methane  that 
have  not  come  out  of  solutions 


Flow  Sleeve  as  Gas  Trap 

-  Drop  Pipe 


-^GasTrap  13cm  <3") 
diameter  for 
15cm  (6")  well 


!«■- 


.Solution  Screen 


10cm  (4") 
Submersible  Pump 


Water  Flow 
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